Previous studies have shown that retreatment of relapsed/ refractory multiple myeloma (MM) with a second course of bortezomib therapy could be effective in heavily pretreated patients. In this study, the results of a multicentre, retrospective survey were reported involving patients in Switzerland with MM who responded to initial bortezomib therapy; 43 patients were enrolled and 42 were evaluated for response. The overall response rate (complete response [CR] + near CR [nCR] + partial response [PR]) to bortezomib retreatment was 64.3%, and the clinical benefit rate (CR + nCR + PR + stable disease) for retreatment was 83%. The response rate to bortezomib retreatment in the subgroup with a first treatment-free interval (TFI) >6 months was higher than that in the subgroup with first TFI ≤6 months (74.1% vs. 46.7%) and lower in patients who received concomitant dexamethasone with bortezomib retreatment (57.1% vs. 78.6%). The median overall survival (OS) from first diagnosis of MM was 9.3 years, and after retreatment with bortezomib the median OS was 1.7 years. In total, 85.7% of patients who achieved CR or nCR with initial bortezomib treatment achieved CR or nCR with retreatment. Bortezomib as retreatment was well tolerated, and the safety profile was consistent with previous studies of bortezomib in relapsed MM. The most common adverse drug reaction attributed to bortezomib was peripheral neuropathy in 5 patients. In conclusion, bortezomib retreatment was a well-tolerated, effective therapeutic option for relapsed MM patients in the Swiss clinical setting who have previously responded to bortezomib, particularly for those who experienced an initial TFI of >6 months.
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Introduction
Although a number of treatment options are available for multiple myeloma (MM), it remains an incurable, progressively relapsing disease; patients typically undergo multiple lines of therapy and have progressively shortening remission times [1] . While treatment regimens are often changed with each new line of therapy, retreatment with previously employed agents may be of benefit. Bortezomib (VELCADE ® ) has been approved by the Swiss Agency for Therapeutic Products (Swissmedic, www.swissmedic.ch) for the treatment of MM in the frontline setting in combination with melphalan-prednisone and in patients with relapsed/refractory MM who have received at least one prior therapy [2] . A number of studies have provided evidence that retreatment of relapsed/refractory MM with a second course of bortezomib or bortezomib-based therapycould be effective, even in heavily pre-treated patients [3] [4] [5] [6] [7] [8] [9] [10] . (Throughout the manuscript, the mention of "bortezomib therapy" refers to bortezomib mono-therapy, the combination of bortezomib with dexamethasone or other bortezomib-based combinations, see table 2.) In these studies, response rates ranged from 21 to 80% [10] . Thus retreatment with bortezomib appears to be a feasible treatment approach in patients with relapsed MM [10] . A retrospective survey of patients with MM in 36 centres in Germany and Switzerland showed an overall response rate (ORR) of 63% when retreating patients with bortezomib mono-therapy or a combination of bortezomib with dexamethasone [5] . Toxicity in these bortezomib-retreated patients was similar to that observed with initial therapy. The Swiss data reported in the current study were taken from the original survey [5] , partly updated upon extended follow-up, and also include additional patients who were treated since the initial analysis. In the current study the efficacy results were also analysed for patients treated with other combination schedules, besides bortezomib-dexamethasone, since such combinations are increasingly being used in daily clinical practice. All patients had responded to bortezomib therapy, presented with progressive or relapsed disease, and were then retreated with bortezomib after a treatment-free interval (TFI).
Patients and methods

Patients and study design
This was a retrospective, multicentre, open, non-interventional, single-arm survey conducted at 26 centres in Switzerland. Inclusion criteria included patients with relapsed MM aged ≥18 years, previous treatment with bortezomib therapy resulting in complete response (CR), near CR (nCR), or partial response (PR), and a completed retreatment regimen with bortezomib after relapse or disease progression. Information related to any MM-specific therapy that patients received between the two courses of bortezomib treatment, was also obtained.
Data collection and assessment
Data were extracted from patient case report forms and clinical records between September 26 th , 2005, and December 29 th , 2009. The full safety population was used for tolerability analysis and included all patients in participating centres in Switzerland who had disease progression following initial bortezomib therapy and were undergoing bortezomib retreatment due to recurrent disease. The per-protocol (PP) population included all patients who responded to prior bortezomib therapy without major violations of the selection criteria. The following parameters were documented from the clinical records of eligible patients: demographic and disease-related data; data from each bortezomib exposure, including dose and duration of treatment, best response, and clinical benefit (CR, nCR, PR, stable disease [SD]) after first and second bortezomib therapy. Response criteria were used for assessment, and administration of concomitant medication and confirmation of disease progression following initial bortezomib therapy were documented. Adverse drug reactions (ADR) attributed to bortezomib were documented for up to 30 days following the last dose of bortezomib. Dose and schedule of bortezomib administration and criteria for assessment of response were at the discretion of the treating physician. The first TFI was defined as the time between the end of previous bortezomib therapy and the start of bortezomib retreatment or the start of MM-specific interim therapy. The second TFI was defined as the time between the end of bortezomib retreatment and the start of next therapy after bortezomib retreatment.
Statistical analyses
Prior to statistical analysis, data were checked for plausibility by visual inspection and by SAS software. Implausible data were corrected by manual checks, technical corrections and queries. For the final analysis, some queries were not resolved by the time of data cut-off and were considered as missing values. For categorical data, absolute and relative frequencies were calculated. Non-adjusted frequencies included missing values and adjusted frequencies excluded missing values. Incidence rates were calculated with exact 95% confidence intervals (CI). For continuous data, the mean, standard deviation, median, minimum, maximum, and quartiles were calculated. Kaplan-Meier (KM) estimates for median, mean, standard error (SE) and quartiles were calculated for the duration of the second response, the second TFI, for overall survival (OS), and for time to first and second progression. Survival time (KM) methods were used for analyses of time intervals that included censored data. For other time intervals (time to second response, time to first response, duration of first response, first TFI) the mean, standard deviation, minimum, maximum, and quartiles were calculated by standard methods.
Results
Patient characteristics and disposition
Of the 29 patients from Switzerland included in the initial survey report [6] , updated data are presented here for 9 of these patients, and 14 additional patients are included in this analysis. Deviations from the study plan were reported for 1 patient who did not have a PR or better following prior bortezomib, thus, 42 patients were included in the PP population. Patient demographic and disease characteristics for the PP population are shown in table 1. The median age of patients at initiation of bortezomib retreatment was 63 years. Patients had received a median of 2 therapies 
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Swiss Med Wkly. 2012;142:w13562 (range 1-11) before initial bortezomib treatment. The most common prior therapies were vincristine-adriamycin-dexamethasone, thalidomide-dexamethasone, and melphalanprednisone. Prior stem cell transplant was performed in 31% of patients. All 43 patients were included in the safety population.
Initial bortezomib treatment and response
Patients in the PP population received a median of 4 cycles of bortezomib (range 2-19) as the initial treatment (table  2) . Most patients (83.3%) were treated with 1-6 cycles. During initial bortezomib treatment, 50% of patients received concomitant dexamethasone (table 2). All patients had achieved a PR or better with initial bortezomib therapy, and one-third achieved CR or nCR (table 3) . With initial bortezomib treatment, the median time to response was 2.4 months (range 0.7-6.4), the median first TFI was 8.9 months (range 0.3-39.0; fig. 1A fig. 1B) , and the median time to progression (TTP) was 10.7 months (range 2.7-54.4 months) for the first progression.
Interim anti-MM therapy
Between initial bortezomib treatment and retreatment, 12 patients (28.6%) received MM-specific interim therapy. Interim therapies, either as single agents or in combination, included thalidomide or lenalidomide in 4 patients, dexamethasone in 5 patients, and autologous stem cell transplant in 2 patients. fig. 1B ). At the time of data cut-off, 35% of patients (95% CI: 20.6, 51.7) remained in response. Median TTP after bortezomib retreatment was 10.5 months (range 0.4-≥39.5 months).
Bortezomib retreatment
Patients received a median of 2 therapies (range 1-11) prior to bortezomib retreatment (table 1) and a median of 3 cycles of bortezomib (range 1-19) as retreatment; 90.4% received 1-6 cycles (table 2). At retreatment, 27 patients
Overall survival
The median OS after first diagnosis of MM was 9.3 years, and the median OS after previous bortezomib therapy was 3.5 years. After retreatment with bortezomib, the median OS was 1.7 years. At the time of data cut-off, 14 patients had died, 4 had progressive disease (PD) as best response, 4 had SD, 5 had PR, and 1 had CR.
Safety
Safety analyses were based on the safety population (N = 43). Eleven patients (25.6%) experienced a total of 19 ADRs (table 6) . The most common ADR were nervous system disorders (including peripheral neuropathy [PN] ) and blood and lymphatic system disorders, which were reported by 5 and 3 patients, respectively. A total of 5 out of 19 ADR (66.7%) resolved completely. Five events were assessed as definitely or probably related to bortezomib treatment, and 13 as possibly related to bortezomib treatment, and for one event the causal relationship was not assessed by the investigator. Bortezomib was discontinued in 6 patients. ADRs resulting in discontinuation were lung infection, unknown drug toxicity and PN, abdominal pain and nausea, and thrombocytopenia (all 1 each), and PN (n = 2). All but PN had resolved at the time of data analysis. A total of 6 patients reported a total of 9 suspected serious ADRs, and of these 6 patients, 3 discontinued bortezomib. Serious ADRs in the other 3 patients were thrombocytopenia (n = 1); PN, neutropenia and asthenia (n = 1), and cardiovascular disorder (n = 1). The outcome of the cardiovascular disorder was fatal.
Discussion
This multicentre, retrospective survey represents the first non-interventional review of bortezomib retreatment exclusively in the Swiss clinical practice setting in patients who had responded to previous bortezomib treatment for MM. Bortezomib is currently approved in Switzerland for the first-line treatment of MM patients in combination with melphalan-prednisone (MP) and for the treatment of relapsed/refractory MM patients who have received at least one previous line of therapy [11] . The ORR presented here is in agreement with the results of various other studies in this setting, in which ORR ranged from 21 to 80% with the use of bortezomib or bortezomibbased combinations [3] [4] [5] [6] [7] [8] [9] [10] . The clinical benefit rate including SD was 83.3% in this study. Based on the data from this Swiss survey, retreatment with bortezomib in patients with relapsed MM is an effective option for patients who have previously responded to bortezomib therapy. According to the recent treatment recommendations issued in Switzerland for treatment of patients in the relapsed/ ORR, overall response rate; CR, complete response; nCR, near-complete response; PR, partial response. *% calculated based on n in the response to previous bortezomib therapy category CR, complete response; nCR, near CR; PR, partial response.
Original article
Swiss Med Wkly. 2012;142:w13562 refractory setting [2], the choice of treatment at relapse is affected by the efficacy and toxicity of the prior treatment. For remissions >6-12 months, a repetition of the initial therapy may be appropriate and provide acceptable toxicity. Alternatively, for short duration remission (<6 months), a switch in treatment may be indicated. This recommendation is supported by the findings in the current analysis: the ORR for retreatment of patients with a TFI >6 months was 74.1% compared to 46.7% for patients with a TFI ≤6 months. Although the difference was not statistically significant, probably due to the small sample size, our results are supported by the findings of Hrusovsky et al. [5] . Decreasing duration of clinical benefit has previously been reported with successive lines of therapy [1] and is generally believed to be due to an increase in disease resistance after each course of treatment [1, 9, 12, 13] . In our analysis, in patients who responded to both initial bortezomib treatment and bortezomib retreatment, the clinical benefit of bortezomib retreatment was comparable to that of initial bortezomib treatment in terms of time to response, DOR and TTP. Bortezomib retreatment was well tolerated with only 19 ADRs reported in 11 patients, which is lower than in reported clinical trials of bortezomib in relapsed, refractory MM [3] . The most common toxicities were PN and thrombocytopenia. The rates of both these ADRs were low in the present study. Due to the retrospective analysis in this clinical practice setting, toxicities may be under-reported. Management of bortezomib-related toxicity is important to allow prolonged duration of therapy [14, 15] . Recent studies have evaluated alternative schedules and formulations of bortezomib in previously untreated MM. In two studies of once-weekly (days 1, 8, 15, and 22 of a 5-week cycle) versus twice-weekly (days 1, 4, 8, and 11 of a 3-week cycle) bortezomib in newly-diagnosed MM [16, 17] onceweekly regimens were better tolerated than the standard twice-weekly regimen. Within the VMP arm of the GIMEMA MM0305 trial, grade 3/4 sensory PN was 7% with once-weekly dosing compared with 28% for twiceweekly dosing with similar overall response rates (79% and 86%, respectively) [16] . Mateos et al. [17] also reported that less intensive weekly dosing was associated with lower rates of grade 3/4 PN (8%), compared with VISTA (13%) and, with maintenance therapy, resulted in an increased CR rate of 42%, compared with 30% reported in VISTA [14] . Likewise, subcutaneous administration of bortezomib in relapsed/refractory patients has shown similar systemic bortezomib exposure to intravenous dosing, with comparable response rates and an improved safety profile, especially a reduced PN rate [18] . The s.c. administration of bortezomib may offer the potential for further optimizing bortezomib therapy and retreatment in patients with relapsed MM. Limitations of this study are its small size and retrospective design, but as such, it provides information on a set of relatively uniform treatment practices in a defined population that may be compared with real-world results from other countries.
In conclusion, bortezomib retreatment was well-tolerated and effective in relapsed MM patients in the Swiss clinical setting who have previously responded to bortezomib, and particularly for those who experienced an initial TFI of more than 6 months. Blood and lymphatic system disorders 3 3 (7.0)
General disorders and administration site conditions 3 3 (7.0) a Adverse drug reactions for which a causal relationship to bortezomib treatment could not be ruled out. b Including peripheral neuropathy, peripheral sensory neuropathy, neuropathy peripheral, neuropathy, polyneuropathy.
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